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Determination of methamphetamine in saliva by GC-FID
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Abstract

The determination of methamphetamine in a sample of saliva using gas
chromatography with a flame ionization detector (GC-FID) can provide a confirmed
result of drug usage. The chromatogram from GC-FID analysis of a standard mixture
of amphetamine, methamphetamine and internal standard, diphenylamine displayed
well separated peaks at retention times of 3.5, 4.4 and 11.5 min respectively.
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For the standard solutions of methamphetamine, a linearity of the
calibration curve was obtained over the 0.1- 0.8 mg/ml concentration range with a
correlation coefficient (r?) of 0.998. The limit of detection (LOD) was 0.0264 mg/ml
while the limit of quantification (LOQ) was 0.0642 mg/ml. The intra-day precision
was also examined giving the calculated relative standard deviation (%RSD) of
0.3014 %. The saliva samples collected at o, 15, 30, 45, 60, 75, 90 and 105 min after

drug usage were analysed by the method of GC-FID and strip test (JSP METH
STRIP). It was found that the amounts of methamphetamine can be determined from
the samples collected within the time range of 0-60 min by the GC-FID analysis while
the strip test gave positive results for the samples collected at the basal time and 15
min. Thirty samples collected from drug abusers were analysed by the GC-FID
technique. Only one sample can be analysed for the methamphetamine by the GC-FID
method. The results thus suggested that the GC-FID analysis of methamphetamine in
the saliva sample may be applicable only to the sample collected at the early stage of
drug usage, that is within one hour after drug administration.
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Gas-chromatography (GC): Shimadzu (GC-17A)
Column: HP-5 (30m x0.25mm i.d.; 5% diphenyl/95% dimethyl polysiloxane)
AEMIIY
1. msm%'ﬂumsaxmﬂmmgm Amphetamine s Methamphetamine uag
Diphenylamine 1183 M SNATOUANNYNABIVBINITIATILH
1.1 MINTouaITaza1onInggIul
111 1958015015914 Amphetamine 0.08 mg/ml Tﬂﬂﬁi?qmimmgm
Amphetamine 0.08 mg 2218428 methanol 1a2U5UU511a5 1uv1AYT11A5 1 ml A28 methanol
112 #38ud1501AT3 1M Methamphetamine (MA) 1 mg/ml Taedeansinasgin
Methamphetamine 25 mg 22218938 methanol 4a3U5V15 1105 11v201/51195 25 ml A28 methanol
1.1.3 1@38Ud1501A351U Diphenylamine (DPA) 1 mg/ml Tﬂa%’qmsmmgm DFA
50 mg 8218928 methanol a5V AT 1UVIALTHIAT 50 mI A28 methanol
1.1.4 1hensaza1s MA uuaseuanududua1ag Tagld Dpa 1 1s &ail w3ou
ANUTNTUVDIFITUIATIIU MA 0.1,0.2,0.4,0.6 11ag 0.8 mg/ml Tasililaain Stock Solution 11 0.5
ml, 1 ml, 2 ml, 3 mliag 4 ml awdgy smiutal 7150281919551 DPA 910 Stock Solution
1 m Taodunnarududu udl$udsmas uvaad5unas 5 ml @26 methanol 1itoin3ou
Calibration curve Tael¥nmduduas 3 41 Tumsnaaos
1.2 msnageuanul¥ldvesisuazmaniizlumsnaasslumsuen Amphetamine,
Methamphetamine (481 Diphenylamine Tagmain GC-FID‘lﬁ)ﬁﬂTJzﬁﬂﬁl
Column : HP-5 (30m x0.25mm i.d.; 5% diphenyl/95% dimethyl polysiloxane)
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Temperature program : ﬁuﬁuﬁqmwm 120 °C 3N Lﬂunm 4 min
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v v
mﬂﬁummqmwgu P890351 20 °C /min ﬂHSQQMﬂQM
250 °C 1189731 13 5 min
Injector temperature : 200 °C

Detector temperature : 300 °C

Carrier gas : He

Flow rate : 1.6 ml/min
Column pressure : 150 kpa
Split ratio (1:X) 2 50
Injection volume : 1.0 pl
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("IQJ}E) 1.2) @113 0LeN Amphetamine (8¢ Methamphetamine (MA) 1&@ fruaaAn Resolution R) 1a

9101 4.28

LASS-GC10 Ver.=2.01 SYS=1 Ch=1 REPORT.NO=5 DATA=NI28.D01 01/01/01 ‘02;07:44
1

lample 3

D 5 1
yilution Factor: 1

3 : Unknown
Jetector : FID
)perator : 8/7/52

«* Chromatogram *** Filename:NI28.C01
mV.

381

10

Methamphetamine

Amphetamine
Diphenylamin

<4
<4
<4=mmm

154

o

min

MNA 2 Chromatogram UDI@1541M331U Amphetamine, Methamphetamine (18 Diphenylamine

(Internal standard) #1NA 191

msv‘hnswimmzmﬂmmgm MA

Wasazans gL MA fnnududu A 0.1, 0.2, 0.4, 0.6 1AL 0.8 mg/ml TABiIAS

v J o v o A dqyw v & A
NANDIANULUNVUAL 3 T UAZUHIN plot ﬂ'i"IV\I ﬂ')"l?JﬁﬂJWl!‘ﬁi?ﬁﬁ'ﬂQWTﬁ'ﬂﬁ peak Y94 MA @I9WUN

% [ 1 I
14 peak V04 DFA uazanududuves MA 1ans1ldanini 3 vinnsnunismanuiuduasa

l@aduilssansanduius ) i 0.998 uaz ldaumsuaasnnuduiusae y = 3.377x - 0.086
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LOD =3 (SD)
LOQ = 10(SD)

INAINARDINLAIN LOD 11F1 0.00307 niuthsuum luaumsi Idanmsi
Calibration curve of std. Methamphetamine nu11aA1 LOD taza LOQ ‘ﬁmmvffwffu 0.0264 mg/ml
1% 0.0642 mg/ml MUAIAU

devasazaonasgy MA iadudu0.03 me/ml lud13azae Methanol ¥1n13
nadoUANNR eI NIRRT EeIT $11u 7 91 dkadeanaedt 1 nnms e
ﬁméfﬁum Retention time IN1N1 4.347 11a2A1 Relative Standard Deviation (%RSD) GRISTRI

T = A 1 o A @ 4
0.3014 11331711 RSD UANUNYY ngﬂgslu‘igﬂﬂ‘ﬂﬂﬂlliﬂllﬂ

MISANHINNNAWDYVDIAT MA MINIZUZIIATHAINISIAN

dorhihaennemainsianethimau 1 e awszeznamamsEniing 0,
15, 30, 45, 60, 75,90, 105 az 120 W17 WATa0D TAelHFAITATIVAO VUV strip test LAZUINTI
fududremaiin GC-FIDIdwansnaandams i 2

nnwansnaasuietiudnmlSaves MA fiasrenunuiiilsine MA

Tur9 181 0 — 60 WIH taztidTunal 1.439 — 0.035 mg/mIMaaanentin Aan N 4
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M3190 1 Retention time Y8481511A3§1U Methamphetamine 17211941 0.03 mg/ml

asadi A1 Retention time Y94
Methamphetamine ANUANIH 0.03 mg/ml

1 4.355

2 4.359

3 4.347

4 4.347

5 4321

6 4.342

7 4.358
Average 4.347
SD 0.0131
% RSD 0.3014

] v
M3an 2 wamsasdlSeumeumnueumlatuluiiate vazluilaa: Tasmsnaaounnyldy

strip taznaaey lagldimatin GC-FID

naENi) ooy vhane
NATOUAE strip | NATOUAIY GC-FID | NAGOUAE strip | NATBUAIY GC-FID
0 - - + +
15 * * + +
30 - - - +
45 * * - "
60 - - - +
75 * * - -
90 + + - -
wWemg  + Weis ATIVNY
—  WIneDs a5 liny
* MINeDa 13180329
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CLASS-GC10 Ver.=2.01 SYSwl Chel REPORT.NO=6 DATA=SMO1.DOL 01/01/01 02:46:30
Sample : sallva 0 min

™ i1
Dilution Factor: 1

Type : Unknown
Detector : FID
Operator : 13/09/52

#4» Chromatogram *** Filename:SMO1.C01
v

7T
Ed|

. o= | R SRR T -
0 5 1o 15
min
*+ peak Report ++*
PRNO  TI AREA HEIGHT MK IDNOG conc NAME
1 1.42¢ 2969854 1032723 E 58.0494
2 4.339 3p438 9905 1.2650
3 11.110 20645 5545 0.6816
3028937 1048177 100.0000
CLASS-GCL0 Ver.=2.01 SY¥S=1 Ch=1 REPORT.NO=28 DATA=SM60.DO1 01/01/01 00:52:02
sample : salivaso
1

m :
Dilution Factor: 1
Type : W 0
: FID

: 13/09/52

#+  Pilename:SME0.CO1

&
— S—
] B 10 15
+ Peak Report
PENG  TIME HEIGHT MK IDNO coNe NAME
1 1.435 2638147 1019526 E 99.9931
2 4.423 o.0n68
2638328 1019588 1000000
«ws calibration Result =ev
+* ID Table *+
IDNO  NAME TIME  CONC RFL £

(A) (B)

A o A ~ ~ ~
MAN 4 chromatogram YDIAIBYINUIAY (A) NTLELLIAT 0 UIN (B) NILLLINT 60 UIN

A o o Yy a 9y Aq ¥ a
HAZINBUIAIDINUINYUDINADINIAALT WYL V]iﬁﬂﬁﬂ15ﬂi?ﬂﬂﬁﬁ1?$ﬁﬂ?ﬂ 30 919

S a o a J a
e 17 519 UAgINANN 13 919 sz 1 ml LL'S’J‘VHﬂﬁGIi’J%'JLﬂi1$WW1 MA ﬁ'JEJWIﬂL!ﬂ

1 o a o a 1

GC-FID wunansnnsdany 1d1usiimsns19n11vil MA aemaiia GC-FID WUIE1u150
Y Y

as2anv 18 lniane $1u0u 1 518 mniu
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INHANITNAABINTIIIEMIIIATIZH A5 Amphetamine 1182 Methamphetamine a1
paf1lsznovvete1th Taumalin GC - FID  1ANS1WIZI01209U89333A318H (specificity)
LﬁEN%”Iﬂ chromatogram ‘U’EN?(”IﬁJ”I@iﬁWHﬁﬂ‘UEN Amphetamine 110& Methamphetamine L1INBDNIN
WAUDIE1s DFA “?Q!ﬂd]u internal standard 8819%A19U 1A8A resolution YVOINTLLEN amphetamine L%
MA 11 4.28

'
S J

910M33989NNa111 U319 namlasgIuvesasazasunigiu MA  Tagmaiin
[ 1 1 @ A & v W (Y
GC-FID lamanuiluduaseldamduilssansanduiug ) 91iu 0.998 uaz ldaumsueaaa
ANNFUITUTAD y = 3.377x — 0.086 FIAIANNNBIVBINMINATIEHABMATIA GC-FID Tagldans
11A551U Methamphetamine AA1MAUAU 0.03 mg/ml lua1582818 Methanol Iassiiniinadoy
$1m 7 61 Taeiinmsiasigraeluiu@eddu w1 Aunasued Retention time WAL 4.347 1A
1 a [ Y & 1 1 4 [
A1 Relative Standard Deviation (%RSD) Ua1UN1nNU 0.3014 #9771 %RSD agiummmaamu 1-2%
Y v
. . . a o A d
(SOFT/AAFS Forensic Laboratory Guidelines — 2006) uazmﬂmmmﬂzﬁm MA lwiharefnuain
o o o I g A ~ A
91 @iAs naIMIanent 113 1 e Taetnunnal 0-120 W1 @11159ATINY MA 111210 —
A A a N Y o ~ ~ o . q ¥ =&
60 W Taemsiasier 1aniinsasseuieuny strip test ldasnilaae Falumsasam
lel A = <3 U a
A0 strip  test  WULAAIWAVIN N1 0-15 10 dauaaelfifiudmsnsdiematin GC-FID
1 v
A13159952911 MA 1AANI1A13ATI9978 strip test 1109910 1111a10 strip test iaansansIany
MA 1178130, 45 uag 60 W uaiialHmaiia GC-FID as1aduaninsansdanyld laeai cut off
v 4
VDA strip test NIFHA 1,000 ng 1911371
v 1 9
vindrediahateluddesmiianerthsuau 30 @20d19 59wy MA luiae
1 1 A208191AsliA1 retention time N 4.3 UM MAGINVAITNIATIIU MA nmsaevilszia
Yy 2 9 q ¥ a <Y a S 9y v
ddeesmadianenii 1 519 H1MHaUININMITATIVIATIZHAIBMATA GC-FID 111 dAnaisoil 1
= Y a [ 9 an Y 1 A k4 Y Ao
mserweninuszanm 9.00 w w1 We A1835gqu (Guatu) neuiiae Taudming1579

a

v o 3w ' Z’ ' 4 3
VU AAveiimainualegiaiiate Tuna 17.00 v uagnsaasIINUITEIINARDH 1501 TAtaw

De

'
1 A

9 @ @ IS A Y < ' 9 I ]
mmmummmﬂugﬂuizﬂznmﬂizmm 5 e uaas e msldendunainiu e

™

Y 1 '
anitiesszlionhazauedluhate nazlonSeuieuiuaiedaounnmsdounngdoaniinig

14 o ' 3 o 1 I ] Y
EWRLAD 1182 2 M NeunuAee 1l uegatos

aziwamsnaass
o ks D] d ax = A o A ~
M3asav3a MA lusiaie Taels GC-FID (Tu3smsnaiusodudulsuia MA Nas9
wuluyanaiian  MA lduazansalddudunamsasraialunsaindnmsiaweinielulinu 1
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